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Introduction
The notion of maintaining visual attention, with its synonyms; prolonged concentration, intensity, mental attitude, are used to determine a mental ability which refers to 'a state of readiness to detect, recognise and react to unusually subtle changes in the surroundings which occur during a longer period of time' [1] . According to Linhart [2] , 'concentration of active attention is understood as a period during which a subject is able to perceive conventional signals without errors which might be a result of distracting attention, in a way that is active, purposeful and continuous' [2, p. 324] . It must be added that this state of active readiness to react has a latent form and refers to a tendency to focus attention at a high level, mostly on tasks requiring a high standard of performance. Therefore, it does not determine a general level of possibilities to accomplish a given task, but it undoubtedly has an impact on it. In experimental psychology, an ability to focus attention is perceived in two ways: -as a certain personality disposition, -as a certain feature of behaviour which depends on a situational context. For the purpose of examining human behaviours in the conditions which require focused attention, many researchers suggest using attentional tasks, also referred to as continuous performance tests that ought to be characterised by the following three conditions: -relatively long duration, -low probability that a signal will appear, -relatively shallow principle of information selection during an analysis of stimuli [3, 4] .
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Measurement of reaction time in groups of young athletes in the conditions which require focused attention
There is no doubt that an ability to focus attention is a significant component of sporting activity. A conscious choice of intentional, often routine motor activities takes place under strict control of attention. In some extreme situations resulting from, for example, stress, strong competition or growing tiredness, an ability to concentrate 'on the right thing at the right time' helps a player effectively receive or reject information which is necessary to maximize achievements [5] . Focused attention in a certain way activates an athlete's organism by increasing his readiness in the reacting process. A connection of attentional processes with achieving successes in professional sport is considerable, therefore issues of properties of focused attention and factors on which they depend are the subject of a body of experimental research [6, 7] . Nideffer's [8, 9] studies are particularly worth considering, where he uses the notion of Test of Attentional and Interpersonal Style -TAIS, which enable unification and control of this sphere of behaviours among athletes. The essence of Nideffer's focused attention model which can be called a dispositionalenvironmental model is the fact that it was based on the existence of its two dimensions: orientation (internal/external) and range (narrow/broad). The author of the above classification admits that this definition of a style of player's visual attention is not quite comprehensive and it has fuzzy boundaries between its distinguished subscales, nevertheless, it facilitates their control. Moreover, it refers to relations between focusing attention and organisation as well as consequences of performance of specific motor activities by athletes who have the highest qualifications and a big experience, thus behaviours which are well learnt and directed towards the particular tasks. We must bear in mind, though, that executive actions which are formed during a long-term training process are highly differentiated with regard to a relatively different proportion of various processes in them connected with perception, cognition and motor abilities [10, 11] . We can only guess that individual features in focusing visual attention are also revealed already at earlier stages of a training process. However, they have not been researched so far.
Our study was an attempt at checking whether a mental attitude is an ability that is so general that it refers to all sorts of sporting activity or whether it is differentiated within its particular sorts, and it can be also noticed already among talented girls and boys who relatively recently started to limit (specialise) their activity to one particular sport.
For the purposes of our research, this question has been given a more concrete form, namely: do dispositions to keep visual attention in the case of young athletes practicing various types of sporting activity differ from one another and do they differ from their peers who are not involved in playing any sports at all?
Material and methods
Our research comprised chosen groups of boys and girls attending sport profile classes with an extended curriculum that was focused on a particular type of sport specialisation. Thus, they were specially selected groups of young people who were talented for sports (Tab. 1). Basically, the training curricula for the particular sports were not differentiated by a number of hours of sports classes. Children aged 10-11 had 10 hours a week to realise their curriculum objectives whereas those aged 13-14 had 12 hours a week. Justification of selecting research groups resulted from the permission of headmasters of schools to carry out the research. As we know, this age (10-14 years old) constitutes a period of pub escence which is characterised by visible acceleration of the physical, motor, mental as well as social development of students. From the point of view of physiology, a characteristic feature of this age is an intensified activity of endocrine glands and changes in their functioning as a result of maturation. This brings about an imbalance of the nervous system, in particular disturbances in the scope of stimulation and inhibition processes. In the case of young athletes, sports talents ought to be identified at the initial and primary stages of training, with an analysed developmental period at 10-14 years old. This is a sensitive period with regard to the formation of, inter alia, abilities of quick reaction. Therefore, it must be assumed that this developmental age is especially interesting from a cognitive point of view for the purpose of detecting reasons for individual variations [12] .
1) Measurement of reaction time to light signals emitted in situations of surprise.
Measurements were carried out with the use of apparatus MRK-01ap. A subject held a switch button in his more skilful hand. He had to react as fast as possible by pressing a switch button with his thumb when the light signal came on; the program lasted 110 seconds and the final result was a total time of 10 reactions. The programmed signals were emitted in various time intervals which made the situations requiring reactions unpredictable for the subjects.
2) Measurement of reaction time to lateral light signals, i.e. those emitted in a subject's circumferential field of vision.
Measurement of this variable was carried out by means of a light perimeter -a device for measuring the range of a field of vision. A subject was seated on a chair in front of a hemispherical bowl inside of which there was a monitor placed centrally. Around the monitor on 4 'parallels' and 24 'meridians' there were 126 light points (LED lamps with light of 35 mcd). An angle between the neighbouring light points was 15 degrees while the maximum observation angle was 60 degrees. A subject was holding a switch in his hands which he pressed on seeing a light on a lamp. This stopped a lapse of time -from the moment a lamp switched on to the moment of reaction. If a subject did not notice the illuminated diode after 2,5 seconds elapsed it was switched off automatically and another diode was switched on. Light signals appeared at random in a selected order, at various angles and in various distances from the subject's optical axis. It was important that a subject always remained in the same position without moving his head and observed numbers which appeared on the screen. Reaction time was measured for 30 signals. The trial consisted of two parts. During the first part 20 signals were emitted on two 'parallels' situated closer to the screen and 10 on the third and fourth 'parallels'. During the second measurement another option was used: 10 signals came from sources situated closer to the screen while 20 originated from more distant sources. All the signals were identical. On the basis of the applied diagnostic techniques the simple reaction time to lateral light signals was thus assessed. However, the two trials differed in 'densities' of concentration of signals depending on the distance from a given subject's optical axis. In both cases a result constituted the total time of 30 reactions.
Taking into account the novel character of the trials, they required ensuring their reliability which was ascertained in accordance with recommendation of statistics. The following correlation coefficients were obtained for the particular trials: 1) Measurement of reaction time to light signals emitted in situations of surprise: with girls -0,78, whereas with boys -0,74, 2) Measurement of reaction time to lateral light signals, i.e. those emitted in a subject's circumferential field of vision, with girls -0,68, whereas with boys -0,72.
Statistical methods of analysis of results
The following statistics were used to analyse the obtained material: -arithmetical mean; -Kołmogorow-Smirnov test for examining normalcy of distribution; -F-Snedecor test for examining homogeneity of variance; -one-factor variance analysis; -test post-hoc: test NIR.
The assumed level of significance (p): 0,05.
Results
Girls
Mean simple reaction times were analysed in situations of surprise in the case of girls in three groups of subjects: swimmers, track-and-field athletes and a control group (girls who did not attend any additional sports classes) ( Table 2) . Variance analysis showed the existence of significant differences between the researched groups of subjects in the particular age categories (Table 3 ).
In the group of 10-year-old girls, swimmers and trackand-field athletes had similar times of reaction whereas the control group girls significantly differed from the female athletes. A similar situation was observed among 11-year-old girls: those who did not practice any sports had the longest and significantly different time of reaction (Tables 4 and 5 ). There were no statistically significant differences in the case of 12-year-old girls.
In the group of 13-year-old girls, swimmers do not show statistically significant differences from a control group. A group that stands out is the group of track-and-field athletes where we could observe the shortest reaction time. A similar situation could be observed among 14-year-old girls (Tables 6 and 7 ).
In the case of investigating simple reaction times with the use of a perimeter (Table 8) , the observed results were similar to investigating the simple reaction time in situations of surprise (Table 9) .
Among 10-year-old girls and 11-year-old girls there are statistically significant differences between the groups of athletes and those who do not practice any sports. Significantly shorter times of reaction are achieved by female athletes (Tab. 9, 10 and 11). There were no statistically significant differences in the case of 12-year-old girls.
In the case of 13-and 14-year-old girls there are significant differences between all of the three groups. The longest reaction time can be observed in swimmers, then the control group girls while the track-and-field female athletes are characterised by the shortest reaction time (Tables 12 and 13 ). 
Boys
Mean simple reaction times were analysed in situations of surprise in the case of boys in four groups of subjects: swimmers, handball players, judokas and a control group (those who did not practice any sports) (Table 14) . (Table 15 ). In the next age group (12-year-olds) a statistically significant difference refers to swimmers who have a significantly longer reaction time when compared with others. The shortest reaction time can be observed in the case of handball players and -surprisingly enough -those who do not practice any sports (control group) (Table 16 ). There are no statistically significant differences in the group of 13-year-old boys either. The oldest subjects (14-year-olds) are characterised by significantly shorter reaction times in relation to the remaining groups of sportsmen and those who do not practice any sports (control group) (Tab. 17).
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In the case of investigating reaction times with the use of a perimeter (Table 18) , statistically significant differences could be observed only in some age groups (Table 19) .
Among 10-year-old boys and 12-year-old boys statistically significant differences were not observed as regards reaction times (perimeter) between the representatives of the particular sports. In the group of 11-year-olds longer reaction times were noticed in a control group (Table 20) . Among 13-year-olds the only group that differed significantly from the others was that of swimmers who reached the longest times of this variable (Table 21 ). In the case of the oldest group of subjects (14-year-old boys) the most advantageous reaction times, significantly different from the others, were achieved by handball players (Table 22) .
Discussion
Due to the fact that research on biological basis of attention is carried out in the paradigm of speed of cognitive operations measurement [1, 13, 14, 15] , two experimental tasks were prepared which enabled us to check the efficiency of the way in which the attentional system functions. The trials were based on the underlying assumption that the tasks, i.e. directing the subjects' activity towards a particular aim, ought to trigger a number of processes that can be ascribed mental features. As it has been indicated, processes of keeping visual attention are characterised by three parameters, i.e. a duration parameter, a level of reception speed and the flexibility of signal processing. Hence, in both trials the same type of elementary motor reaction was maintained -pressing a reaction key with a thumb -which was done without thinking, in response to simple visual stimuli that appeared in qualitative- ly different situations. Both of the tests, namely reacting to light signals in situations of surprise as well as the test of reacting to light lateral signals forced the subjects to detect signals at a sensory level -at the phase of identification and perception. Difficulty of the first task resulted from the uncertainty as to the stimuli exposure speed, while in the second one from searching the visual field. This means that the subjects were not forced to solve the problem of choosing between the speed and accuracy of reaction for the benefit of only one of these parameters of the information processing activity. Consequently, the general category of task difficulty was rejected while conditions were provided that required focused attention on the one hand and differentiation of these requirements on the other. The basic factor which determined dispositions to focus attention was simple reaction time (RT) measured in milliseconds. It is worth adding that many research ers, inter alia, Nęcka et al [1, pp. 253-255] , has named such techniques as 'research paradigm of stop signal', expressing the view that they are appropriate for examining behaviours that require attentive control and reacting to changes because they necessitate an intentional mental effort.
While analysing the obtained results we noticed that in younger age groups reaction times of girls who practice a sport are significantly shorter than reaction times of control group girls who do not practice any sports. This can be a result of an initial selection to sports classes during which more skilful children were chosen, having better results in fitness tests. In older age groups we can observe an increase in reaction times of female swimmers. This, in turn, can be caused by the specific character of this sport, its competitive nature and selection of exercises in the training process which is based upon schematic algorithmic sequences of movements that are predictable and learnt by heart. The most important thing in swimming is the development of a high level of fitness, especially effort skills of quick and prolonged repetition of the particular movements rather than a fast reaction to external stimuli. The analysis of changes in reaction times with age showed shortening of those times in the case of all types of sports. This change was manifested the most in the female athletes group and interestingly enough, in the group of persons not practicing sports (control group). This tendency was not observed with female swimmers -their reaction times basically remained unchanged. In this case, our results would confirm the observations of other researchers [16] , namely that sports characterised by closed habits do not gene rally influence their improvement.
In a way, the results achieved by boys from athletes groups and control groups are ambiguous. We cannot say that a sporting activity has an impact on shortening reaction times. With age, reaction times are reduced in all of the researched groups. Among 13-year-old boys we could observe slightly longer reaction times than in the case of 12-year-old boys, with maintaining a general declining tendency. However, handball players are characterised by the best results. In the case of this sport, performance of specific motor skills (for instance, reacting to an opponent's feint, quick start for the ball after a pass from a partner) ought to take place at the most appropriate moments and with a speed that is necessary to succeed in a given action. Thus, in this sport such skills are important as the speed of perception, making choices, making decisions as to when, what and how to perform a particular action in situations which change instantly. According to Czajkowski [16] , 'extremely important for a fencer, tennis player, team game player is the speed of perceiving details in objects, phenomena, activities and situations as well as the speed and accuracy of noticing similarities and differences. It constitutes a basis of the most significant psychomotor skills and also technical and tactical abilities such as the speed and accuracy of reactions..' [14, p. 81] .
The obtained results were not referred to comparative ma terials because in our research some unique research procedures were used. As it results from the research conducted in Poland on the formation of the level and dynamics of simple reaction time and visual-motor coordination (reacting with a thumb to light stimuli), during an analogical ontogenetic period in male individuals a dynamic development of results took place until reaching 17 years of age, however, during pubescence it was distorted by regress or stagnation. On the other hand, in female individuals a similarly dynamic development of results lasted one year less [17] . Also other research results of this author (8-year-long studies, longitudinal, 312 children from Cracow between 7 and 14 years of age) are similar in that they indicate a slight sexual dimorphism in the ontogenetic development of these features and the fact that girls reach the upper limit of their developmental possibilities earlier than boys [18] . Also other research results carried out on the same age groups by Machnacz [19] , but based on other measurements techniques, are not far from the aforementioned observations made by Mleczko.
Conclusions
1. Statistically significant differences in dispositions to keep visual attention between the researched sports groups and a control group were noticed for all age groups of female subjects whereas with boys they were noticed only in some of the groups. 2. With age, a tendency for changes in girls was manifested most visibly in the group of track-and-field athletes and least visibly among swimmers. In the case of boys, with age, the analysed factors are reduced in all of the researched groups.
